THE RELATIONSHIP BETWEEN INBREEDING DEPRESSION AND PRIOR INBREEDING AMONG POPULATIONS OF FOUR MIMULUS TAXA.
When recessive mutations are the primary cause of inbreeding depression, a negative relationship between the levels of prior inbreeding and inbreeding depression is expected. We tested this prediction using 15 populations chosen a priori to represent a wide range of prior inbreeding among four closely related taxa of the Mimulus guttatus species complex. Artificially selfed and outcrossed progeny were grown under controlled growth-chamber conditions, and inbreeding depression was estimated for each population as one minus the ratio of the fitness of selfed to outcrossed progeny. Estimates of inbreeding depression varied from 0% to 68% among populations. Inbreeding coefficients, estimated from electrophoretic assay of field-collected progenies, ranged from 0.02 to 0.76. All five fitness traits displayed a negative association between inbreeding depression and the inbreeding coefficient, but only height showed a statistically significant correlation. Inbreeding depression was also not correlated with the level of genetic variability. In addition, populations with similar levels of prior inbreeding showed significant differences of inbreeding depression, whereas populations with different levels of prior inbreeding showed similar inbreeding depression. Within populations, inbreeding depression did not differ between progeny selfed one versus two generations. Our results are weakly consistent with the recessive mutation model of inbreeding depression, but suggest that additional factors, including genotype-by-environment interaction and complex modes of inheritance, may influence the expression of inbreeding depression.